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ABSTRACT 

We present deep multifrequency observations using the Giant Metrewave Radio Tele- 
scope at 153, 244, 610 and 1260 MHz of a field centered on J0916+6348, to search for 
evidence of fossil radio lobes which could be due to an earlier cycle of episodic activity 
of the parent galaxy, as well as halos and relics in clusters of galaxies. We do not 
find any unambiguous evidence of episodic activity in a list of 374 sources, suggest- 
ing that such activity is rare even in relatively deep low-frequency observations. We 
examine the spectra of all the sources by combining our observations with those from 
the Westerbork Northern Sky Survey, NRAO VLA Sky Survey and the Faint Images 
of the Radio Sky at Twenty-centimeters survey. Considering only those which have 
measurements at a minimum of three different frequencies, we find that almost all 
sources are consistent with a straight spectrum with a median spectral index, a ~0.8 
{S{v) oc which appears steeper than theoretical expectations of the injection 

spectral index. We identify 14 very steep-spectrum sources with a >1.3. We examine 
their optical fields and discuss the nature of some of these sources. 
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1 INTRODUCTION 

Low-frequency radio observations of radio galaxies and 
quasars provide us with an opportunity to probe episodic 
activity in active galactic nuclei (AGN) and also constrain 
the injection spectral indices of the electron energy spec- 
trum. The extended radio emission in radio galaxies and 
quasars could provide constraints on the duration and 
duty cycles of episodic activity in AGN via the structural 
and spectral information of the lobes of emission. The 
most striking examples of such episodic nuclear activity 
are the 'double-double' radio galaxies (DDRGs) where a 
young pair of radio lobes is seen closer to the nucleus 
in addition t o the older and more distant lobes o f emis- 

(e.g . ISubrahmanvan . Saripalli fc HunsteadI 
Lara et all Il999l: Schoenmakcr s et al 



199e 



200C 



Saikia. Konar fc Kulkarnil [2006 and references therein). 
In addition to the DDRGs, diffuse relic radio emis- 
sion due to an earlier cycle of activity has also been 
suggested for a number of sources from structural 
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and spectral infor mation. Some of the examples are 



3C338 and 3C 38 8 jBurns. Schwendeman fc Whit3 Il983l: 
[Roettiger et al.l Il994l'). Her A llGizani fc Leahy! 



2003) 



3C310 



Leahy. Poolev fc RilevI 



van Breugel fc Fomalont 



19861) 



1984 



A 



(iBurns. Feigelson fc SchreTeil 



Cen 



Clarke. Burns fc NormanI 19921 : Junkes et al.l 



1983 



1993 



'Morganti et al. 
( Jamrozy et al 
listed a few 

the known milliarcsec-scale 



199S ) , and more rec en tly 4 C29.30 
2003). iJevakumar et al.l l|2000l ) have 
cases of small-scale halos associated with 
structures of compact steep 
spectrum and giga-hertz peaked spectrum sources from 
interplanetary scintillation observations with the Ooty 
Radio Telescope at 327 MHz. However, examples of such 
features appear to be relatively rare, and several searches for 
relic emission around br ight radio sources have not y ielded 
positive results fe.g. iReich. Stute fc Wielebinskil ll98C 



Stute. Reic h fc Kalberlaj_ 



Perlev. Fomalont fc Johnston 



Kronberg fc Reichll983l : van der Laan. Zieba fc Noordamll984l : 
Jones fc Prestonll200ll ). 



198C 



1982 



The diffuse relic emission is expected to have a steep ra- 
dio spectrum due to radiative losses and remain visible for 
approximately ~10* yr (e.g. lOwen. Eilek fc KassimI l200ol : 
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Table 1. Observation summary and image parameters 





Center Frequency 


153 MHz 


244 MHz 


610 MHz 


1260 MHz 




Date 


2005 Dec 12 


2005 Nov 26 


2005 Nov 26 


2008 Apr 22 




Working antennas 


29 


26 


27 


27 


General 


Bandwidth 


5.6 MHz 


32 MHz 


32 MHz 


32 MHz 




Polarization 


RR T T 


T T 

ijij 




R R T T 




Visibility integration time fsj 


lU- I o 


-LU. ( O 


J-U. ( o 


4 19 




Total observation time (hr) 


( .01 


O.O 1 


f5.0 / 


D.OU 




Source 


3C147 


3C147 


3C147 


3C147 


Flux 


Time (hr) 


1.01 


0.25 


0.25 


0.26 


Calibrator 


Flux density (Jy) 


68.29 


59.16 


38.27 


15.58 




Scale 


Pcrlcy-Taylor 99 


Perley-Taylor 99 


Perley-Taylor 99 


Perley-Taylor 99 




Source 


3C147 


J0834+5534 


J0834+5534 


J0834-I-5534 


Phase 


Time (hr) 


1.0 


1.72 


1.72 


0.74 


Calibrator 


Flux density (Jy) 


68.29 


8.60 


8.22 


7.39 




Phase center 


J0916+6348 


J0916+6348 


J0916+6348 


J0916-I-6348 


Target 


Time (hr) 


6.60 


6.60 


6.60 


5.34 


Field 


Image size 


6144 X 6144 


6144 X 6144 


6144 X 6144 


6144 X 6144 




Pixel size 


4" X 4" 


3" X 3" 


2" X 2" 


1" X 1" 




Rms noiset fijy beam~^ 


« 513 


« 173 


» 32 


Si 22 




Synthesized beam 


21.48" X 18.41" 


12.09" X 10.80" 


5.51" X 4.59" 


2.85" X 2.13" 




PA 


45.8° 


57.4° 


47.2° 


-47.1° 


Primary Beam 


Gaussian, FWHM 


173.8' 


117.0' 


42.7' 


26.4' 


correction parameter 


Reference Frequency 


153 MHz 


235 MHz 


610 MHz 


1280 MHz 



t The rms noise given is the median value of all estimates across the primary beam till 20 per cent of the peak response, before primary 

beam correction. 



iKaiser fc Cottej[2002l : Ijamrozv et al.ll2004l '). Low-frequency 
observations with low rms noise values and short spacings 
sensitive to the diffuse emission could provide better con- 
straints on the frequency of occurrence or detection of such 
relic emission. We explore this possibility from observa- 
tions of a field centered on RA: Og*" 16™ 30=, DEC: 63° 
48' 00" at a number of frequencies, namely 150, 244, 610 
and 1260 MHz, with the Giant Metrewave Radio Telescope 
(GMRT). This field was chosen when several interesting ra- 
dio sources, including a wide-angle tailed source, were no- 
ticed while studying the nearby group of galaxies Holmberg 
124 (|Kantharia et a l. 2005. ) . In order to identify diffuse clus- 
ter sources, it is important that the imaged field contains 
galaxy clusters. In these observations, the clusters Abell 
764 at a redshift of 0.166 (|Abell et al.lll989l ) and MaxBCG 
J139 14754+63.8034 at a redshift of 0.1215 jKoester et all 
are both very close to the pointing centre. 

Deep low-frequency observations are also extremely use- 
ful for identifying radio halos, relics and core-halos or mini 
halos associated with clusters of galaxies. While core-halos 
are less than about 500 kpc in extent and associated with 
the dominant galaxy in cooling core clusters, halos and relics 
are much larger in size and not associated with any partic- 
ular galaxy. Radio halos are usually projected towards the 
cluster center and have a regular morphology, while relics 
are seen towards th e periphery with a variety of shapes (cf. 
IVenturi et al.ll200^ and references therein). While relics are 
belie ved to arise due to cluster mergers and /or matter accre- 
tion llSarazin 19991: Ryu et al. I I2OO3I : IPfrommer eraLll2006l : 
iGiacintucci et al.ll2008l ), the m odels for halos range from re- 
acceleration due to turbulence |Brunett|l200^ : [Sarazi nl l2004l : 

al.ll2007l and references 



IPetrosian fc Bvkovll2008l : lBrunetti et 



therein) to produ ction of rclativistic electrons by hadronic 
collisions (e.g. iDolag fc Enfili n 200(J and references therein). 

In addition to the search for fossil or relic radio emis- 
sion of different forms, it is also useful to examine the 
low- frequency spectra of these weak sources, which could 
be close to their injection spectral indices, Qinj (flux den- 
sity, Soc and compare these with values for stronger 
sources. Most of our sources are weak and are not cata- 
logued in the well-known low-fre quency surve ys such as the 
Cambridge surveys at 151 MHz l|Greenll2002l and references 
therein) and the VLA Low-frequency Sky Survey (VLSS; 
ICohen et al.ll2007l: [http://lwa.iirl.navy .mil/VLSSl. In the 
case of the strong sources, ainj has been estimated to be 
0.5 for Cygnus A. S imilar values have been obtained by 
iMeisenheimer et al.l (|l989l ) for a sample of powerful ra- 
dio g alaxies. From measur e ment s between 38 MHz and 1 
GHz, iLiu. Poolev fc RilevI (|l992l ) find a median value of 
0.77. For a sample of 3CR sources iLeahv et al. I l|l989l ) es- 
timate the hot spot spectral indices, which are similar to 
Qinj, to have a similar median value of ~0.8. This is also 
similar to the estimat e of Qinj for the compact steep spec- 
trum source 3C190 bv lKatz-Stone fc R udnick (1997). For a 
sample of giant radio sources, using low- frequency GMRT 
observations and higher frequency observations from the 
Very La rge Array (VLA) as well as data from the lit- 
erature, Ijamrozv et al.l (|2008| ) find that ainj varies from 
~0.55 to 0.88 with a median value of ~0.6. The the- 
oretically expected values are somewhat smaller. For a 
stro ng, non-relativistic shock in a Newtonian fluid Qinj = 
0.5 |Beiilll978al . Il978bl : iBlandford fc Ostrikeij|l978l ). while 
the values range from 0.35 to 0.65 for relativistic shocks in 
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Figure 1. GMRT images of an area of 18x18 arcmin^ of the field J0916+6348 at 150, 244, 610 and 1260 MHz. Tiie resolutions and 
rms noise values are listed in Table [T] In this figure and in all the images presented here, the contour levels in units of Jy beam~^ are 
represented by mean+rmsx (n), where n is the multiplication factor. The negative contours are shown as dashed lines. 




Figure 2. The NVSS (left) and FIRST (right) images of the same area shown in Fig. [T] of the field J0916+6348 at 1400 MHz with 
angular resolutions of 45 and 5 arcsec respectively. Contour levels: mean+rmsx (n) in units of Jy beam~^. 
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different situations (|Heavenslll989l: iKirk fc Schneideij[l987l : 



iDrurv fc Vo"ei5ll98ll : lAxford. Leer fc McKenzidl 19821 ). 

A summary of the observations and the parameters of 
the images obtained are presented in Table [T] while the de- 
tails of our observations and analysis are described in Sec- 
tion[51 The results are presented in Section^ The discussion 
and conclusions are summarized in Section 



2 OBSERVATIONS AND DATA REDUCTION 

The observation summary along with the calibrators used, 
and the parameters of the final images are presented in Ta- 
ble [1] The data reduction was done mainly using AIPS-I— I- 
(version: 1.9, build #1556). 3C147 was the primary flux den- 
sity and bandpass calibrator at all the four frequencies. After 
applying bandpass corrections on the mentioned phase cali- 
brator, gain and phase variations were estimated, and then 
flux density, bandpass, gain and phase calibration from flux 
density and phase calibrator were applied on the target fleld. 

While calibrating the data, bad data were flagged at 
various stages. The data for antennas with high errors in 
antenna-based solutions were examined and flagged over cer- 
tain time ranges. Some baselines were flagged based on clo- 
sure errors on the bandpass calibrator. Channel and time- 
based flagging of data points corrupted by radio frequency 
interference (RFl) were done using a median filter with a 
6cr threshold. Residual errors above 5(t were also flagged 
after a few rounds of imaging and self calibration. The sys- 
tem temperature (Tsys) was found to vary with ante nna, the 
ambient temperature and elevation (|Sirothiall2008l ). In the 
absence of regular Tsys measurements for GMRT antennas, 
this correction was estimated from the residuals of corrected 
data with respect to the model data. The corrections were 
then applied to the data. The final image was made after 
several rounds of phase self calibration, and one round of 
amplitude self calibration, where the data were normalized 
by the median gain for all the data. The final image was also 
primary beam corrected using the Gaussian parameters as 
mentioned in Table [T] 



3 OBSERVATIONAL RESULTS 

The GMRT images of an area of ~ 18x18 arcmin^ at all the 
four frequencies are shown in Fig. [T] w hile the images from 
the NRAO VLA Sky Survey (NVSS; ICondon et all Il998l ) 
and Faint Image s of the Radio Sky at Twenty-centimeters 
survey (FIRST; iBecker et al] 119951 ) are shown in Fig. [H 
Amongst the GMRT images, the 1260-MHz image has the 
lowest noise figure with an rms of about 22 /xJy beam~^, 
while the corresponding values for the 150-MIIz, 244-MHz 
and 610-MHz images are 513, 173 and 32 fijy beam~^ re- 
spectively. Diffuse relic emission with a brightness of 20 /iJy 
beam~^ at 1260 MHz and a spectral index, a ~1.5, would 
have a surface brightness of ~480 and 150 /^Jy beam~^ at 
150 and 244 MHz respectively for a similar beam. Consider- 
ing that our beam areas at these two frequencies are larger 
than at 1260 MHz by ~100 and 50 times respectively, we 
should be able to detect diffuse relic emission associated 
with these sources at the lower frequencies even if these were 
below the threshold at 1260 MHz. 



To examine the detection of such diffuse relic emission 
from either an earlier cycle of activity in a radio galaxy 
or from cluster relics and halos, and also estimate the low- 
frequency spectra of these sources, we compiled a list of 
sources which are within 1.5° of the phase center of our ob- 
servations at 153 MHz, and with a peak brightness which is 
at least 6 times larger than the local rms value. This yielded 
a list of 374 sources. For each of these sources we attempted 
to find counterparts at the other frequencies of observations 
as well as in t he Westerbork Northern Sky Survey at 327 
MHz fWENSS: lR"engelink et alll997l : lde Bruvn et al.ll2000l ) 
when available, and from NVSS and FIRST at 1400 MHz 
by searching within a radius of 30 arcsec of each source. The 
search radius was arrived at by comparing the positions of 
compact sources in the different catalogues. 

Of these 374 sources, 361 were found to have counter- 
parts at 244 MHz. The remaining 13 sources are located 
between ~1.06° and 1.46° from the pointing center, the me- 
dian value being ~1.38°. The primary beam response of the 
244-MHz beam at 1.5° from the phase center being about 
20 per cent of the peak value, the rms noise is larger. We 
have checked the field of each of these 13 sources and find 
that these sources are visible in the 244-MHz image but do 
not satisfy our selection criterion of the peak value being ^6 
times the rms value. Four of these sources are detected in ei- 
ther the NVSS or FIRST catalogues. We have examined the 
spectra of these sources, but given the uncertainties there is 
no clear example of a very steep spectrum source amongst 
these objects. 

The sources with a spectral index greater than 1.3 esti- 
mated from measurements at a minimum of three frequen- 
cies are listed in Table [2] along with some of their observed 
properties. The Table for the entire list of sources is available 
in the on-line version. The Tables are arranged as follows. 
Column 1: source name in J2000 co-ordinates where hhmmss 
represents the hours, minutes and seconds of right ascension 
and ddmmss represents the degrees, arcmin and arcsec of 
declination, estimated from the flux-density weighted cen- 
troid of all the emission enclosed by the 3a contour at 153 
MHz; columns 2 and 3: the right ascension and declination 
of the source in J2000 co-ordinates; column 4: distance of 
the centroid of the source in the 150-MHz image from the 
pointing center in degrees; columns 5 to 10: the total flux 
densfties at 153, 244, 330, 610, 1260 and 1400 MHz in units 
of mjy; column 11: spectral index from a linear least-squares 
flt for which the spectrum could be satisfactorily fitted with 
a straight spectrum. For sources which show a strong de- 
parture from a straight-line fit, a parabolic form log S — 
b(logi/)^-f mlog!/-f c was fitted and the high frequency spec- 
tral indices between 610 and 1400 MHz have been quoted. 
The flux densities at 330 MHz are from the WENSS cat- 
alogue while those at 1400 MHz are from the NVSS cata- 
logue. The flux densities from the GMRT observations at 
610 and 1260 MHz have been listed for only those sources 
which are 0.54° and 0.34° of the phase center, which cor- 
responds to about 20 per cent of the peak response of the 
primary beam. The flux densities of the sources in all the 
GMRT images have been estimated by integrating the emis- 
sion within the 3-a closed contour. We have also examined 
the structure of each source at each frequency as well as in 
the FIRST and NVSS images. We have not listed the flux 
densities of a few extended sources at specific frequencies if 
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Figure 3. The GMRT images of three double-lobed objects at 153 and 244 MHz. The images of the sources at 153 MHz are in the first 
row, while the corresponding images of the same source at 244 MHz are in the second row. Contour levels: mean+rmsx(n) in units of 
Jy beam~^. 



significant flux density appears to be missing in the images 
at the given frequency even after convolving it to a lower 
resolution. This has been done for a few sources at 610 and 
1260 MHz. Column 12: structural classification where S de- 
notes a single source, D a double-lobed source, T a triple 
source with a possible core component and Cplx a complex 
source. Diffuse extended emission without a clear double- 
lobed structure has been marked as E. The structural clas- 
sification has been usually done from the highest resolution 
image available, which is usually our GMRT image at ei- 
ther 610 or 1260 MHz or the FIRST image at 1400 MHz. 
The resolution of our 610-MHz image is similar to that of 
the FIRST image although the noise in our image is signif- 
icantly better than that of FIRST. We have estimated the 
errors in the flux densities to be ~15 per cent at 150 and 244 
MHz, 10 per cent at 610 MHz and 5 per cent at the higher 
frequencies. For each source we have estimated the error in 
the value of the spectral index, and find the typical error to 
be ~0.15. 

4 DISCUSSION 

4.1 Search for relic emission 

Relic radio emission associated with an earlier cycle of activ- 
ity may be seen as either lobes of emission beyond the extent 
of the younger lobes as in the case of the double-double radio 
galaxies, or just diffuse emission associated with a smaller- 
scale double-lobed or triple radio source. If the relic radio 
emission, which is likely to have a steep radio spectrum con- 



tributes a significant amount of the total flux density one 
might also flnd signatures of it in the integrated spectra of 
these sources. There could also be relic sources without any 
recent activity; these sources are likely to have a very steep 
radio spectrum due to radiative losses. 

We have examined the structure and spectra of each 
source in our entire list of 374 sources. Of these, 295 are 
classifled as single, 61 as double, 9 as triple and the re- 
maining 9 as complex sources. Although tails and bridges 
have been detected in many of the sources, there are no 
clear unambiguous signatures of episodic activity either in 
the form of DDRGs or diffuse emission associated with the 
double-lobed or single sources. The images of three of the 
large angular- sized, double-lobed sources at both 153 and 
244 MHz are shown in Fig. |3] This suggests that sources 
with clear signatures of episodic activity are rather rare even 
in fields selected and observed with high sensitivity at a low 
frequency. We made low-resolution images at the different 
frequencies to ensure that we have not missed any diffuse 
steep-spectrum emission. 

Most of the known dozen or so DDRGs are cissociated 
with large r adio galaxies, with sizes typically over abou t 
a Mpc (e.g. ISchoenmakers et all [2OO0I : ISaikia et aDl2006l l. 
This may be due to the typical time scales of episodic ac- 
tivity which have been estimated to be in the range of 
~10M0lyr ("Schocnmakcrs ot al."200Gl: iKonar et al.ll2006l : 
Ijamrozv e t al. 2008; Safouris ct al. 200i). About 79 per cent 
of our sources are single sources, with the median value of 
angular size for the entire list of sources being less than 10 
arcsec, which corresponds to a linear size of only ~60 and 80 
kpc respectively at redshifts of 0.5 and 1 respectively. The 
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Figure 4. Representative spectra of a few objects fitted with a linear least-squares fit. 
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Figure 5. Spectra of the three objects fitted with a parabolic form. 



non-detection of unambiguous signatures of episodic activity 
in these sources may possibly also be related to their small 
linear sizes and hence younger ages. 



4.2 Spectra 

We have fitted the spectra for 317 of the sources which have 
measurements at a minimum of three different frequencies. 
Since the measurements cover only about a decade in fre- 
quency and the number of independent flux density esti- 
mates at different frequencies is also limited, we have fitted 
a straight spectrum to the sources unless the data show ev- 
idence of large deviations. The representative spectra of a 



few sources with straight spectra are shown in Fig. [l] while 
those for the three sources with curved spectra are shown in 
Fig. O The curved spectra appear to exhibit turn over fre- 
quencies ranging from '^lOO to 600 MIfz. The three sources 
with a possible low-frequency turnover in their spectra also 
do not have any extended emission associated with it. The 
distribution of spectral indices for all the sources is shown 
in Fig. [6] For the three sources with curved spectra, we have 
plotted the high-frequency spectral index. The median value 
of spectral index ~0.82, which is similar to estimates for the 
powerful 3CR sources (iLiu et al.l 1 19921 : iLeahv et al.l Il989l : 
iKatz-Stone fc Rudnicklll997l ). but somewhat larger than the 
theoretically expected values of injection spectral indices 
discussed earlier. 
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Table 2. The steep-spectrum sources with a spectral index steeper than 1.3. The Table for the entire list of sources with spectral index 
information is available in the on-line version. 



Source name 


RA 


DEC 


Dis 


Sl53 


S244 


S330 


Seio 


S126O 


Sl400 


a 


Class 






hh:mm;ss.s 


dd:mm:ss.s 


deg. 


mJy 


mJy 


mJy 


mJy 


mJy 


mJy 






(1) 




(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


GMRT090357H 


-640848 


09:03:57.8 


64:08:48.2 


1.43 


427.0 


202.4 


139.0 




- 


25.1 


1.31 


S 


GMRT090740H 


-642941 


09:07:41.0 


64:29:41.4 


1.19 


53.3 


30.4 








2.8 


1.33 


D 


GMRT090842H 


-642154 


09:08:42.4 


64:21:54.2 


1.03 


102.3 


57.2 


32.0 






6.0 


1.31 


S 


GMRT091133H 


-630623 


09:11:33.4 


63:06:23.5 


0.89 


436.8 


222.1 


118.0 






11.1 


1.66 


D 


GMRT091308H 


-633945 


09:13:08.5 


63:39:45.8 


0.41 


19.1 


4.9 




0.7 






2.37 


S 


GMRT091328H 


-640209 


09:13:28.4 


64:02:09.1 


0.41 


7.6 


3.9 




1.1 






1.37 


S 


GMRT091734H 


-640001 


09:17:34.2 


64:00:01.0 


0.23 


98.2 


50.2 


26.0 


13.1 


3.1 


3.8 


1.54 


s 


GMRT091744H 
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Figure 6. The spectral index distribution for all the 317 sources 
with a minimum of three measurements at different frequencies. 
For the three sources fitted with a parabolic form, the high- 
frequency spectral index between 610 and 1400 MHz has been 
plotted. 



4.3 Very steep spectrum sources 

The relic lobes of radio sources from an earlier cycle of ac- 
tivity which are no longer being fed with energy from the 
nucleus are expected to have a very steep radio spectrum due 
to radiative losses. For a source with a typical spectral index 
of 0.8, the expected spectral index beyond the break due to 
synchrotron ageing is ex pected to be about 1.3 l|Pacholczvkl 
ll97d : lParma et al.fl2007l ). The 14 objects from our list with 
at least three measurements, and spectral indices >1.3 are 
listed in Table [5] We have confirmed the steep spectra of 
these sources by convolving the higher resolution images to 
those of the lower resolution ones. This shows that the num- 
ber of very steep spectrum sources comprises only ~3.7 per 
cent of our entire list of 374 objects. There have been ear- 
lier searches for such steep spectrum sources with the pri- 
mary objective of finding high-redshift radio galaxies (e.g. 
iRoettgering et aL I ll994l : iDe Breuck eTaLlbOOOl ) . These stud- 
ies also indicate that very steep spectrum sources are rather 



rare. For example, in the study bv lDe Breuck et al.l l|200d ). 
only 0.5 per cent of a complete low- frequency selected sam- 
ple is found to have a spectral index >1.3. Our detection rate 
is somewhat higher because our pointing centre is close to 
two clusters of galaxies. Radi o galaxies in clus t ers are known 
to have steeper spectra (e.g. ISlee et aL I ll983l : iRolaiid" et al.l 
1 19851 : ISlee fc Reynolds! [l984l ) . possibly due to confinement 
of the radio emitting plasma by the intracluster medium. 
Also, clusters are known to of ten harbour steep-s pectrum 
relics and halos of emission (cf. IVenturi et al. I I2OO8I and ref- 
erences therein). 

These sources exhibit structures ranging from single 
sources to double-lobed and diffuse extended sources. The 
GMRT images at 153 and 244 MHz of six of these sources 
are shown in Fig. [7] We have examined the optical fields 
of each of the 14 sources in the Sloan Digital Sky Survey 
lAdelman-McCarthv et ahllioosl ). We have tried to find op- 
tical counterparts of these sources as well attempt to iden- 
tify any cluster of galaxies that might be associated with the 
radio sources. We have plotted the positions of the galaxies 
from the SDSS on the radio images, and have described it as 
a possible identification if the optical object lies within the 
radio source and is within a few arcsec of the radio centroid. 

Of the 14 sources, three (GMRT091308-H633945, 
GMRT0920094-641550 and GMRT092131-I-633939) have 
possible identifications, and three of the remaining 
sources (GMRT091734-h640001, GMRT091845-h0642854, 
GMRT092830-I-0634748) are in the directions of clusters of 
galaxies. These are described briefly here. 

GMRT091308-I-633945: This is a single point source at 
610 MHz. The nearest optical galaxy from the SDSS cata- 
logue is J091309. 5-1-633943.0, which is 0.9 arcsec from radio 
source at 610 MHz. Its r magnitude is 22 and its estimated 
redshift ranges from 0.1 to 0.77. 

GMRT091734-I-640001: This source has an extension to- 
ward the south with an overall size of 19.2 arcsec at 610 
MHz. The object is at distance of 10.9 arcmin from the 
cluster Abell 0764 cluster which is centered at 09''17™09.7% 
63°49'26.4". The cluster diameter is about 28 arcmin and 
is at z=0.166 with an x-ray flux density in the 0.1-2.4keV 
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Figure 7. The GMRT images of tlie very steep spectrum objects at 153 and 244 MHz. The images of the sources at 153 MHz are in the 
first and third rows, while the corresponding images of the same sources at 244 MHz are in the second and fourth rows. Contour levels; 
mean+rmsx(n) in units of Jy beam~^. 



band of 0.904xlO"^^W/m^ as listed in the BAX (Base de 
Donnees Amas d e Galaxies X) X-R ay Galaxy Clusters and 
Groups Catalog (|Sadat et aLll2004l '). 

GMRT091845+0642854: This is an double source with 
an angular size of 19.9 arcsec at 244 MHz. The ob ject is at a 
distance of 11.2 arcmin from the Zwicky cluster l|Gal et al.l 



l2003h ZW0916+6448 centered at 09''20™11.3% 64°35'16.8". 
The cluster radius is 0.2°. 

GMRT092009+641550: This is a single source with a 
deconvolved size of 3.92 arcsec from the FIRST catalogue. 
The nearest optical galaxy from the SDSS catalogue is 
J092010.8+641548.5, which is located about 2.7 arcsec from 
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Figure 7 - continued 



the FIRST position, has an r magnitude of 22.71 and an 
estimated photometric redshift of 0.85±0.67. 

GMRT092131+633939: This radio object is an asym- 
metric double with an angular size of 53.6 arcsec at 244 
MHz. The nearest optical galaxy from the SDSS catalogue 
is J092133. 7+633930. 7, which is 9.9 arcsec from the centroid 
and lies between the two radio components. Its r magnitude 
is 21.52 and its estimated redshift ranges from 0.42 to 0.59. 



GMRT092830+0634748: This is a diffuse source with 
deconvolved size of 13.9 arcsec at 244 MHz. The o bject is at 
a dis tance of 8.2 arcmin from the Zwicky cluster l|Gal et al.l 
boQ^l ZW0923+6407 centered at 09'"27""41.0% 63°53'56.4". 
The cluster radius is 0.5°. 
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Figure 7 - continued 



5 CONCLUDING REMARKS 

We have presented deep multifrequency GMRT observa- 
tions at 153, 244, 610 and 1260 MHz of a field centered 
on J0916+6348. 

We do not find any unambiguous evidence of emission 
from an earlier cycle of activity in a list of 374 sources, sug- 
gesting that such activity is rare even in relatively deep low- 
frequency observations. However, the median size of our ob- 
jects is expected to be less than about a 100 kpc, which may 
be partly responsible for the non-detection of fossil lobes 
from an earlier cycle of AGN activity. 

By combining our flux density measurements with those 
of WENSS, NVSS and FIRST we find a median spectral 
index of ~0.8, which is similar to that of the stronger SCR 
sources, but appears steeper than theoretical expectations 
of the injection spectral index. 

We identify 14 very steep-spectrum sources with a steep 
spectral index ^1.3. We flnd three of these sources to be 
identified with an optical galaxy visible in the SDSS, while 
another three are in the directions of clusters of galaxies. 
One of these three, GMRT092830-f 0634748, is a diffuse ex- 
tended source and could be a cluster relic. 
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Table 2. The Table for the entire list of sources with spectral index information (available in online version only). 



Source name RA DEC Dis S153 S244 S330 Sgio S126O Si4()() a Class 

hh;mm;ss.s dd;mm;ss.s deg. mjy mjy mjy mjy mjy mjy 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
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09 


06 


45 


5 


64 


08 


29 


2 


1 


13 


6 


9 


4 


2 










2 








54 


s 


GMRT090655+0642508 


09 


06 


55 


8 


64 


25 


08 


2 


1 


22 


32 


3 


14 


8 










2 


6 


1 


13 


s 


GMRT090657+0633704 


09 


06 


57 


1 


63 


37 


04 


8 


1 


08 


21 


8 


15 


3 












4 


5 





71 


s 


GMRT090704+0641405 


09 


07 


04 


5 


64 


14 


05 


7 


1 


13 


10 





6 


4 








_ 


4 


8 





30 


s 


GMRT090707+0632649 


09 


07 


07 


6 


63 


26 


49 


6 


1 


11 


81 


4 


49 


8 


24 





- 


- 


10 








99 


s 


GMRT090714+0630308 


09 


07 


14 


3 


63 


03 


08 


6 


1 


29 


36 


6 


25 


8 










5 


6 





85 


s 


GMRT090729+0640339 


09 


07 


29 


7 


64 


03 


39 


9 


1 


03 


12 


6 


6 













2 


9 





63 


T 


GMRT090731+0643627 


09 


07 


31 


2 


64 


36 


27 





1 


27 


66 


7 


47 


3 


34 











9 


1 





90 


s 


GMRT090733+0642226 


09 


07 


33 


2 


64 


22 


26 





1 


14 


138 


2 


84 


6 


53 









20 


6 





88 


D 


GMRT090740+0642941 


09 


07 


41 





64 


29 


41 


4 


1 


19 


53 


3 


30 


4 






- 


- 


2 


8 


1 


33 


D 


GMRT090742+0641012 


09 


07 


42 


1 


64 


10 


12 


3 


1 


04 


33 


5 


25 


5 










19 


4 





23 


s 


GMRT090745+0631759 


09 


07 


45 


4 


63 


17 


59 


1 


1 


10 


28 


4 


23 


8 


16 









5 


5 





76 


s 


GMRT090750+0642030 


09 


07 


50 


2 


64 


20 


30 





1 


10 


41 


6 


35 


4 


27 









12 


4 





56 


s 


GMRT090756+0641856 


09 


07 


56 


3 


64 


18 


56 


2 


1 


08 


14 


6 


6 


6 










2 


6 





75 


s 


GMRT090808+0624820 


09 


08 


08 


5 


62 


48 


20 


9 


1 


38 


273 


2 


144 


9 


87 









25 


3 


1 


12 


D 


GMRT090816+0625249 


09 


08 


16 


1 


62 


52 


49 


5 


1 


31 


17 


9 


10 


1 










3 


1 





78 


s 


GMRT090834+0633533 


09 


08 


34 


5 


63 


35 


33 


1 





91 


20 


7 


17 


6 










4 


6 





69 


s 


GMRT090838+0632257 


09 


08 


38 


7 


63 


22 


57 


2 





98 


28 


7 


19 


2 










3 


3 





98 


s 


GMRT090839+0635954 


09 


08 


39 


6 


63 


59 


54 


5 





89 


173 


3 


134 


2 


85 









30 


3 





81 


s 


GMRT090842+0641138 


09 


08 


42 


4 


64 


11 


38 


2 





95 


27 


1 


14 













2 


1 


1 


15 


s 


GMRT090842+0642154 


09 


08 


42 


4 


64 


21 


54 


2 


1 


03 


102 


3 


57 


2 


32 









6 





1 


31 


s 


GMRT090846+0624817 


09 


08 


46 


5 


62 


48 


17 


9 


1 


33 


319 


8 


159 


8 


120 









28 


5 


1 


11 


D 


GMRT090847+0635629 


09 


08 


17 


3 


63 


56 


29 


5 





87 


73 


1 


51 


8 


31 









14 


3 





76 


s 


GMKT()!)()8i8-()(i:-!()9()l 


09 


OS 


IS 




(i:-! 


09 


02 





1 


09 


519 





:-■,',{) 


2 


250 









58 


9 


i 


01 


s 
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Table 2 - continued 



Source name RA DEC Dis S153 S244 S330 Seio S126O S1400 ce Class 

hh:mm:ss.s dd:mm:ss.s deg. mjy mjy mjy niJy mjy mJy 



(1) 




(2) 






(3) 




(4) 


(5) 




(6) 




(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


CjJVLKl U9Uoo9+Uo40ooU 


09: 


:08: 


;59, 


.4 


64: 


:08: 


:30, 


■8 





■90 


17^ 


.2 


11. 


.4 








3. 


.7 


0. 


.69 




k3 


(jMKl UyUo59+UD45U54 


09; 


:08: 


:59 


.9 


64: 


■ 50: 


.54 


■6 


\ 


■33 


147. 


.7 


88. 


.6 


53.0 






19. 


.0 


0. 


.96 




GMRT090904+0640923 


09: 


:09: 


:04, 


.2 


64: 


:09: 


:23, 


.6 





■90 


22. 


,2 


15. 


,4 










3, 


.3 


0. 


.86 


s 


GMRT090906+0635 1 1 7 


09: 


:09: 


:06, 


.7 


63: 


:51: 


:17, 


■4 


0, 


■83 


24. 


,3 


18. 


,1 


- 


- 


- 


6, 


.1 


0. 


.62 


D 


(jrMKi (jyuyuy+uozo744 


09: 


:09: 


;09, 


.4 


62: 


;37: 


;44, 


■6 


1 


■44 


37. 


.3 


18. 


.0 








5. 


.2 


0. 


.87 






09: 


:09: 


:11, 


.6 


64: 


:35: 


:24, 


.2 


1 


■ 13 


455. 


.3 


288. 


.5 


197.0 






64. 


.9 


0, 


.91 


s 


(jMKl U9U91o+Ud427o1 


09: 


no 


. 10. 


.3 


64: 


■97 


,01 


■2 




04 
■ U^ 


29. 


.2 


18. 


.3 








Q 


Q 

.y 


n 
u. 


Ql 
.yi 




b 


GMRT090918+0635958 


09: 


:09: 


:18, 


.0 


63: 


:59: 


:58, 


■ 1 





■83 


1092. 


.2 


710. 


.9 


465.0 


I 


I 


159. 


.6 


0. 


.91 


Cplx 


GMRT090922+0631604 


09: 


:09: 


:22, 


.3 


63: 


:16: 


:04, 


■3 





■97 


46. 


.4 


33. 


.9 


25.0 


- 


- 


7. 


.7 


0. 


.82 


D 


GMHl Oyoy2ci+Oo5010(J 


09: 


:09: 


;23 


.8 


65: 


:01: 


;00 


■3 


1 


■44 


302. 


,9 


167. 


,1 


133.0 






37. 


.1 


0. 


.96 


S 


KjNLrii UyuyzD+UDo4zi4 


09: 


:09: 


:27, 


.0 


63 


:42: 


:14, 


. 1 





■80 


72. 


.3 


50. 


.8 


18.0 






7, 


.2 


1, 


.11 


JJ 


LrMHi UyuyoD+Ubo4zi4 


09: 


09 


:36 


.4 


63 


■ 42 


:14 


.0 


Q 


■ 78 


5 


.6 


6. 


.2 








12 


4 


-0 


37 


s 


GMRT090952+0644549 


09: 


:09: 


:52, 


.4 


64: 


:45: 


:49, 


.9 


1 


■ 21 


81. 


.0 


60. 


.5 


32.0 








13. 


.8 


0, 


.83 


D 


GMRT090952+0650625 


09: 


:09: 


:52, 


.2 


65: 


:06: 


:25 


.0 


1 


.49 


19. 


,8 


12. 


,0 


- 


- 


- 


3, 


.7 


0, 


.75 


S 


CjMhi uyiuuzH-uozozzy 


09: 


:10: 


;02, 


.4 


62: 


;52: 


;29, 


■3 


1, 


■ 18 


124. 


.7 


66. 


.0 


60.0 






10. 


.5 


1. 


.09 


D 


(jMKl UyiUU7H-UDooo4D 


09: 


:10: 


:08, 


.0 


63: 


:35: 


:46, 


■ 5 





■ 74 


16. 


.5 


12. 


A 

.4 








1. 


.1 


1. 


.25 


c 



tjMrtI UyiUli+UOo2oo2 


fin. 
09: 


:10: 


;12 


.0 


63: 


;28: 


.32 


■ 4 


Q 


■ 78 


1 A 

14. 


A 

,4 


9. 


.0 








2 


\ 


0. 


.86 







GMRT091012+0625309 


09: 


10: 


:12 


.6 


62: 


:53: 


:09 


.0 


1 


■ 16 


96. 


.4 


55. 


.1 










11. 


.8 


0. 


.95 


D 


GMRT091012+0645718 


09: 


:10: 


:12, 


.9 


64: 


:57: 


:18, 


■9 


1, 


■34 


49. 


,2 


29. 


,9 


17.0 


- 


- 


8, 


.4 


0. 


.82 


S 


IjiVirll UyiUlDH-Uoo4z4y 


09: 


:10: 


;16, 


.0 


63: 


;42: 


;50, 


■0 





■ 70 


35. 


.5 


z4. 


.6 








5. 


.8 


0. 


.82 


■pi 

L) 


LtMHI UyiUlo+Uboo / lo 


09: 


10: 


:18. 


A 


63 


:37: 


:18, 


.5 





■ 72 


27. 


.9 


15. 


. / 








7, 


.8 


0. 


.55 





GMKl U91U19+Ud2o5oo 


09: 


:10 


:19 


.4 


62 


:55 


:58 


■2 




■ 12 


14. 


.1 


8. 


.1 








2 


4 


0. 


.79 


b 


GMRT091021+0623435 


09: 


:10: 


;21, 


.1 


62: 


:34: 


:35, 


.2 


1 


■41 


255. 


.3 


121. 


.0 


84.0 








17. 


.2 


1. 


.24 


S 


GMRT091023+0635150 


09: 


:10: 


;23, 


.4 


63: 


;51: 


;50, 


■8 





■69 


354. 


.9 


248. 


.7 


171.0 


- 


- 


48. 


.7 


0. 


.91 


S 


GMKl 091051+0d25408 


09: 


:10: 


:51, 


.6 


62 


:54: 


:08, 


■9 


1 


■ 11 


10. 


,6 


7. 


,6 








1, 


.5 


0. 


.88 


s 


GMHi U9iu53+UD4i9JU 


09: 


10: 


:53, 


.9 


64: 


:19: 


:30 


.8 





■ 81 


676. 


.5 


447. 


.7 








72, 


.5 


1, 


.00 


D 


CiAlHi 091056+0644151 


09: 


in 


■ f^fi 
. ou 


.9 


64: 


■41 


.01 


.0 




■ VJO 


1907. 


,8 


1285. 


,5 


864.0 






Z.JO. 


K 
.0 


n 
u. 


Q4 


S 


GMRT091059+0640107 


09: 


10: 


:59, 


.7 


64: 


:01: 


:07, 


.7 





■65 


248. 


,3 


184. 


,3 


119.0 




I 


45. 


.1 


0. 


.79 


s 


GMRT091103+0630312 


09: 


11: 


:03, 


.5 


63: 


:03: 


:12, 


.2 





■97 


26. 


,3 


21. 


,9 


- 


- 


- 


9, 


.8 


0. 


.45 


s 


CjJVLHI Uyilu5+Uo42(Jlo 


09: 


:11: 


:05, 


.6 


64: 


:20: 


:13, 


■6 


0, 


■80 


426. 


.6 


297. 


.5 








52. 


.9 


0. 


.94 





IjMKl (jy i i i7+UooUyoU 


09: 


:11: 


;17, 


.9 


60: 


;09: 


;30 


■2 





■87 


1 A 

14. 


.1 


16. 


.1 








13. 


.0 


0. 


.06 


G 




i^A/TDTTini 1 on 1 n^iQoi qq 
ijiVirtl UyiizU+Uoozioo 


09: 


:11: 


:20, 


.0 


63: 


:21: 


.33 


■6 





■ 73 


1A 

34. 


.9 


29. 


.3 








6. 


4 


0. 


.78 


G 




GMRT091122+0640813 


09: 


:11: 


:22, 


.3 


64: 


:08: 


:14 


■0 





■66 


33. 


.3 


22. 


.5 











4. 


.4 


0. 


.92 


s 


GMRT091126+0642320 


09: 


:11: 


;26, 


.2 


64: 


:23: 


:20, 


■7 





■81 


20. 


.6 


14. 


.5 


- 


- 


- 


1. 


.5 


1. 


.19 


s 


GMKl 091133+Uo3Ud23 


09: 


:11: 


;33 


.4 


63: 


;06: 


;23 


■5 





■89 


436. 


.8 


222. 


.1 


118.0 






11. 


.1 


1. 


.66 


D 


GMKl 091135+06416U9 


09: 


11: 


:35, 


.3 


64: 


:16: 


:09, 


.8 





■ 72 


16. 


.3 


16. 


.5 








4, 


.9 


0. 


.57 


s 


GMKl U91136+U651U54 


09: 


:11 


:36, 


.6 


65 


;10: 


:54, 


■ 7 


1, 


■48 


387. 


.9 


185. 


.0 


139.0 






41. 


.2 


1. 


.05 


D 


GMRT091139+0623918 


09: 


:11: 


:39, 


.9 


62: 


:39: 


;18, 


■7 


1 


■27 


34. 


.5 


24. 


.5 




_ 


_ 


9. 


.8 


0. 


.56 


S 


GMRT091153+0633955 


09: 


:11: 


;53, 


.7 


63: 


;39: 


;55, 


■7 





■54 


6. 


.6 


5. 


.3 




3.7 




2. 


.8 


0. 


.39 


s 


GMRT091154+0644346 


09: 


:11: 


;54, 


.0 


64: 


;43: 


;46, 


■4 


1 


■06 


67. 


.2 


50. 


.2 


37.0 






12. 


.5 


0. 


.77 


s 


GMRT091157+0632128 


09: 


:11: 


:57, 


.6 


63: 


;21: 


:28, 


■3 


0, 


■68 


665. 


,9 


489. 


,7 


354.0 






122. 


.9 


0. 


.77 


s 


GMRT091201+0632720 


09: 


12: 


:01 


.1 


63: 


:27: 


:20, 


.7 





■61 


167. 


,9 


107. 


,5 


57.0 






15. 


.3 


1. 


.12 


s 


GMRT091205+0630913 


09: 


12: 


:05 


.7 


63: 


:09: 


:13, 


.2 





■ 82 


76. 


,2 


47. 


,5 


30.0 






7, 


.9 


1. 


.04 


s 


GMRT091212+0634541 


09: 


12: 


:12, 


.5 


63: 


:45: 


:41, 


.9 





■49 


147. 


,4 


106. 


.8 


65.0 


56.2 




23. 


.1 


0. 


.80 


s 


GMRT091223+0635840 


09: 


12: 


:23, 


.6 


63: 


:58: 


:40, 


■2 





■49 


24. 


,2 


17. 


,4 




10.9 




5, 


.9 


0. 


.62 


s 


GMRT091238+0633330 


09: 


:12: 


;38, 


.3 


63: 


;33: 


:30 


■5 


0, 


■50 


10. 


.0 


8. 


.6 




4.8 




3 


.6 


0. 


.49 


D 


GMRT091238+0650419 


09: 


:12: 


:38, 


.7 


65: 


;04: 


;19, 


■6 


1 


■34 


18. 


.8 


10. 


.3 








4. 


.8 


0. 


.59 


s 


GMRT091246+0634932 


09: 


:12: 


:46, 


.1 


63: 


:49: 


:32, 


■ 1 





■42 


488. 


.0 


298. 


.5 


169.0 


111.9 




36. 


.9 


1. 


.15 


D 


GMRT091250+0623803 


09: 


:12: 


:50, 


.4 


62: 


:38: 


;04, 


■0 


1 


■24 


83. 


.3 


55. 


.8 


42.0 






17. 


.6 


0. 


.71 


S 


GMRT091252+063305 1 


09: 


:12: 


:52, 


.5 


63: 


:30: 


;51, 


■4 





■50 


84. 


.5 


59. 


.7 


42.0 


28.6 




12. 


.7 


0. 


.84 


s 
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Table 2 - continued 



Source name 
(1) 


RA 
lih:mm:ss 
(2) 


.s 


DEC 
dd:mm:ss 
(3) 


.s 


Dis 
deg. 
(4) 


Sl53 
mJy 
(5) 


S244 
mJy 
(6) 


S330 
mJy 
(7) 


Seio 
mJy 

(8) 


S126O 
mJy 

(9) 


Sl400 
mJy 
(10) 


a 
(11) 


Class 
(12) 


GMRT091256+0625901 


09: 


: 12:56. 


,7 


62: 


;59; 


;01, 


,1 


0, 


.92 


22. 


.1 


17 


.2 










4. 


.8 


0, 


.70 


S 


GMRT091257+0624148 


09: 


12:57, 


,4 


62; 


;41; 


;48, 


.9 


\ 


,18 


59. 


I 


33. 


4 


21. 


.0 






10. 


.8 





.78 


S 


GMRT091259+0631651 


09: 


12:59, 


,3 


63: 


;16; 


:51, 


,2 


0, 


.66 


7. 


.7 


4, 


.3 










0. 


,7 


1, 


.07 


s 


GMRT091303+0631808 


09: 


13:03, 


.8 


63: 


;18; 


;08, 


.9 


0, 


.64 


12. 


.2 


8, 


.6 










2. 


.9 


0, 


.65 


s 


GMRT091306+0630428 


09: 


13:06, 


,7 


63: 


;04; 


;28, 


,9 


0, 


.83 


6. 


.8 


5, 


.0 






- 


- 


1. 


.3 


0, 


.75 


s 


GMRT091308+0633945 


09: 


13:08, 


,5 


63: 


;39; 


;45, 


,8 


0, 


.41 


19. 


.1 


4, 


.9 






0.7 








2, 


.37 


s 


GMRT091311+0645419 




13"11 


,9 


ot. 


■ ^A' 
, ut. 


■1 Q 
, ly , 


,4 






71 ^ 


.u 


001, 


2 


234 


n 
.u 






oy . 


7 




1 R 
. 10 


Cplx 


GMRT091313+0635126 


09: 


:13:14, 


,0 


63: 


;51; 


;26, 


,4 


0, 


.37 


23. 


.1 


16, 


.4 






8.0 




4. 


.1 





.78 


D 


GMRT091325+0633032 


09: 


13:25, 


,6 


63: 


;30; 


;32, 


,4 


0, 


.46 


54. 


.3 


42, 


.0 


23. 


.0 


20.1 




9. 


.2 


0, 


.80 


S 


GMRT091326+0642810 


09: 


13:26, 


,6 


64: 


;28; 


;10, 


.9 


0, 


.75 


59. 


.1 


43, 


.1 


27. 


.0 




- 


8. 


.9 





.87 


s 


GMRT091328+0640209 


09: 


13:28, 


,4 


64: 


;02; 


:09, 


,1 


0, 


.41 


7. 


.6 


3, 


.9 






1.1 








1, 


.37 


s 


GMRT091335+0625203 


09: 


13:35, 


,2 


62: 


■ 52; 


:03, 


,1 


Q 


.99 


14. 


.9 


7 


7 










3. 


4 


Q 


.64 


s 


GMRT091336+0631857 


09: 


13:36, 


,0 


63: 


;18; 


;57, 


,8 


0, 


.59 


70. 


.2 


45, 


.5 


22. 


.0 






13. 


,4 


0, 
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Table 2 - continued 



Source name RA DEC Dis S153 S244 S330 Seio S126O S1400 ct Class 
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,95 


S 
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11. 





- 


- 


- 


3. 


.5 


0. 
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:33. 
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.62 


6. 
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5. 
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09: 
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,2 
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0, 
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7. 


,5 


6. 
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2. 
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0. 


,55 


s 


GMHi 091544+0d4o228 


09: 
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,3 


64: 


;52: 


;28, 


■6 


1, 
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,6 


43. 


5 
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5. 


.8 


1. 
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s 
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09: 
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:49, 


.8 
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0, 
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.2 
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,8 
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143. 
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0, 
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GMRT091632+0640438 


09: 


16: 


:32, 


,2 


64: 


:04: 


:38, 


,7 


0, 


.27 


21, 


.1 


10. 


3 


- 


6.0 


2.7 


2. 


,5 


0, 


,92 


S 


GMKi U9io33+UD43528 


09: 


;16: 


:33, 


,2 


64: 


:35: 


:28, 


,1 


0, 


.79 


263, 


.1 


154. 


6 


71.0 






20. 


.6 


1, 


,21 


D 


GMKi U9io3o+UD251iU 


09: 


:16: 


:38. 


.6 


62: 


;51: 


;10. 


■5 


0, 


.95 


7, 


.5 


5. 
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4. 


.9 


0, 
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GMRT091647+0633008 


09: 


:16: 


:47. 


,6 


63: 


;30: 


;08. 


,4 


0, 


.30 


16, 


.9 


10. 


6 


I 


6.4 


1.8 


3. 


.3 


0, 


,84 
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GMRT091658+0643948 


09: 


:16: 


:58. 


,1 


64: 


;39: 


:48. 


,4 


0, 


.86 


147, 


.8 


96. 





62.0 


- 


- 


15. 


.9 


1, 


,02 


s 


GMKi U9i7Uo+UD35oi4 


09: 


:17: 


:05. 


.0 


63: 


;55: 


;14. 


■7 


0, 


.13 


12, 


.7 


7. 


.2 




2.5 


0.8 






1, 


,25 




GMKI Uyi7UD+UD42z27 


09: 


:17: 


:06, 


,4 


64: 


:22: 


:27, 


7 


0, 


.57 


24, 


.9 


15. 


4 








2. 


,4 


1, 


,06 


s 


GMKi U917U9+Ud3243U 


09: 


:17: 


:09, 


.0 


63: 


;24: 


:30, 


■8 


0, 


.40 


180, 


.7 


127. 


,4 


90.0 


66.9 




39. 


,4 


0, 
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D 


GMRT091711+0641810 


09: 


:17: 


:11. 


,6 


64: 


;18: 


:10. 


,8 


0, 


.50 


4, 


.2 


3. 


.3 




1.1 
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0, 


,97 
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GMRT091717+0632106 


09: 


:17: 


:18. 


,0 


63: 


;21: 


;06. 
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0, 


.46 
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.7 


13. 


,8 




5.2 




1. 


.9 


0, 


,80 
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GMRT091719+0641734 


09: 


:17: 


:19. 


,9 


64: 


;17: 


;34. 


,7 


0, 
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.2 


8. 
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6.0 




3. 


.7 


0, 
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GMRT091726+0622734 


09: 


:17: 


:27, 


,0 
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;34, 


,4 


1, 
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.7 


6. 
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2. 
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0, 
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GMRT091729+0642227 
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0, 
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.9 
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0, 
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GMRT091729+0645744 


09: 


17: 
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,5 
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:44, 


,3 


1, 
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.2 


15. 
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4. 


.3 


0, 
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s 


GMRT091732+0623932 


09: 


:17: 
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,4 


62: 


:39: 


:32, 


,6 


1, 


.15 


26, 


.2 


9. 


,5 








4. 


.5 


0, 


,75 


s 


GMRT091733+0650126 


09: 


:17: 


:33, 


,4 


65: 


:01: 


;26, 


■5 


1, 


.23 


656, 


.7 


354. 


,4 








48. 


.1 


1, 


,19 


s 


GMRT091734+0640000 


09: 


:17: 


:34. 


,2 


64: 


;00: 


:01. 


,0 


0, 


.23 


98, 


.2 


50. 


,2 


26.0 


13.1 


3.1 


3. 


.8 


1, 


,54 


s 


GMRT091735+0633739 


09: 


:17: 


:35. 


,8 


63: 


;37: 


;39. 


,6 


0, 


.21 


6, 


.1 


5. 


.8 




2.2 


0.6 






1, 


,07 


s 


GMRT091736+0640522 


09: 


:17: 


:36. 


,2 


64: 


;05: 


;22. 


,5 


0, 


.31 


22, 


.8 


12. 







5.7 


2.4 


2. 


.2 


1, 


,03 


s 


GMRT091741+0650258 


09: 


:17: 


:41. 


,0 


65: 


;02: 


;58. 


■5 


1, 


.25 


472, 


.9 


343. 











82. 


.9 


0, 


,79 


D 
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Table 2 - continued 



Source name RA DEC Dis S153 S244 S330 Seio S126O S1400 Class 

hh:mm:ss.s dd:mm:ss.s deg. mjy nijy mjy mjy mjy mjy 



(1) 




(2) 






(3) 




(4) 


(5) 




(6) 




(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


GMHi 091743+0635040 


09; 


;17; 


;43, 


.3 


63; 


;50; 


;46. 


.8 


0, 


.13 


3. 


.6 


5. 


.5 




2.3 


0.7 






0, 


.78 


S 


CjrMHi Uyi744+UDoUzz9 


09; 


;17; 


;44, 


.0 


63; 


;02; 


;29, 


.5 


0. 


.77 


20. 


6 


11, 


.5 








I 


1 


1 


.34 




b 


GMRT091745+0625955 


09; 


;i7 


;45, 


,i 


62; 


;59; 


;55, 


,3 


0, 


.81 


15. 


,5 


9, 


.1 











1, 


,8 


0, 


.97 


s 


GMRT091748+0622852 


09; 


;i7 


;48, 


.5 


62; 


;28; 


;52, 


.i 


i. 


.33 


25. 


,9 


16, 


.9 


18.0 


- 


- 


5, 


.6 


0, 


.67 


s 


VjMHi Uyi74y-+-UDoioi7 


09; 


;17; 


;49, 


.5 


63; 


;16; 


;17, 


.5 


0, 


.55 


27. 


.0 


19, 


.6 








3, 


.8 





.89 







(jMHiUyiToU+Uooloii 


09; 


;17 


;50, 


.7 


65; 


;i5; 


;21, 


.0 


i. 


.46 


274. 


6 


132 


.2 


113.0 






37, 


,5 


0, 


.91 


D 


(jMHi Oy 1757+0dz5445 


09; 


■ 11. 


.u / . 


.6 


62; 


>^4' 




.2 


n 

u. 


.yu 


153. 


.8 


88, 


.7 


58.0 








.0 




1 R 


D 


GMRT091800+0631340 


09; 


;18; 


;00, 


.4 


63; 


;13; 


;40. 


.0 


0, 


.60 


27. 


.5 


20, 


.4 




I 


I 


2, 


.1 


1, 


.18 


D 


GMRT091802+0645918 


09; 


;18; 


;02. 


.9 


64; 


;59; 


;18, 


.9 


1, 


.20 


53. 


.1 


28, 


.8 


- 


- 


- 


5, 


.9 


0, 


.99 


S 


GMHi 091803+0d3415o 


09; 


;18; 


;03, 


.1 


63; 


;41; 


;56, 


.6 


0, 


.19 


11. 


,8 


11, 


.1 




5.4 


2.0 


3, 


.0 





.75 


s 


GiVlKlUyioU +UD4Uooi 


09; 


;i8; 


;07 


.0 


64; 


;08; 


;31, 


.6 


0, 


.38 


/ . 


3 


39 


.0 




11. 7 




4, 


.1 


1, 


.20 


i 


(.jMKi u9ioiu+UD.Myiy 


09; 


;i8; 


;iO 


,i 


63; 


;39; 


;i9. 


.8 


Q 


.23 


11. 


8 


11 


.2 




4.8 




\ 




Q 


.87 


s 


GMRT091812+0645112 


09; 


;18; 


;i2. 


,4 


64; 


;51; 


;i2. 


,9 


i. 


.07 


2315. 


,2 


1317 


.2 


851.0 







197, 


,6 


1 


.17 


D 


GMRT091815+0633724 


09; 


;i8; 


;i5. 


,2 


63; 


;37; 


;24, 


,9 


0, 


.26 


33. 


1 


24, 


.2 


- 


12.5 


3.9 


7, 


,0 


0, 


.83 


S 


CjMHi Uyioz7+UD41Uol 


09; 


;i8; 


;27 


.2 


64; 


;i0; 


;31, 


.6 


0, 


.43 


18. 


.8 


22, 


.2 


16.0 


36.3 




21, 


,9 


-0, 


.17 


D 


GMRi 091o41+0d3o253 


09; 


;18; 


;41. 


.2 


63; 


;52; 


;53, 


.0 


0, 


.24 


24. 


3 


21, 


.1 




11.5 


5.6 


6, 


.2 


0, 


.67 




(jrMHi Uyio42+0D5Uzzy 


09; 


;18; 


;42, 


.1 


65; 


;02; 


;29, 


.4 


1 


.26 


215. 


8 


126, 


.3 


117.0 






40, 


6 





.75 


b 


GMRT091845+0642854 


09; 


;i8; 


;45, 


,5 


64; 


;28; 


;54, 


,4 





.72 


62. 


,4 


32, 


.9 


17.0 






2, 


,5 


1, 


.48 


s 


GMRT091846+0634654 


09; 


;i8; 


;46, 


.5 


63; 


;46; 


;54, 


.2 


0, 


.24 


260. 


,5 


170, 


.8 


112.0 


69.2 


21.8 


30, 


,8 


1, 


.05 


s 


VjrJVlrti Uyio4 { -t-UDzOz41 


09; 


;18; 


;47, 


.5 


62; 


;52; 


;41, 


.6 





.96 


13. 


.6 


13, 


.3 








7, 


,7 





.27 


b 


GiVlKl Uyiooo+UD444Uo 


09; 


;i8; 


;53, 


,2 


64; 


;44; 


;03, 


.8 


0, 


.96 


24. 


2 


18, 


.6 








3, 


,3 


0, 


.91 


c 


/"I TV TTjrrii-K-i 1 rino 1 nil? A A or> A 

GMHi UyiyUo+UD448o4 


09; 


;i9; 


;03. 


.0 


64; 


;48; 


;34. 


.2 


\ 


.04 


59. 


,2 


35, 


.1 


21.0 






6, 


2 


\ 


.04 


b 


GMRT091914+0623359 


09; 


;19; 


;14. 


.6 


62; 


;33; 


;59, 


.1 


1, 


.27 


68. 


.1 


32, 


.5 










10. 


,6 


0, 


.82 


D 


GMRT091914+0634340 


09; 


;19; 


;14. 


.2 


63; 


;43; 


;40, 


.2 





.30 


6. 


.5 


3, 


.9 


- 


1.9 


- 









.87 


S 


GMRi 091929+0d4143d 


09; 


;19; 


;29, 


.4 


64; 


;14; 


;36, 


.0 





.54 


16. 


3 


14, 


.8 








3, 


.1 





.77 


s 


A TTTT^nn Triors 1 n/^/iocr*r>'7 

GMRi 09i93U+UD42537 


09; 


;19; 


;30, 


.3 


64; 


;25; 


;37 


,4 


0, 


.70 


175. 


7 


123 


.7 


89.0 






32, 


,8 





.77 


s 


GMRi 091938+Ud2285d 


09; 


■1 Q 


.00. 


,9 


62; 


■ ZO. 


■ ^fi 
ou. 


,3 




. ou 


30. 


8 


19 


.4 


14.0 






c 



2 


n 
u 


fin 


s 


GMRT091946+0640544 


09; 


;19; 


;46, 


,8 


64; 


;05; 


;44, 


,7 


0, 


.46 


14. 


,5 


8, 


.1 




4.5 


I 


2, 


.1 


0, 


.84 


s 


GMRT091947+0650953 


09; 


;19; 


;47, 


,1 


65; 


;09; 


;53, 


,5 


i. 


.40 


250. 


1 


143, 


.5 


118.0 


- 


- 


42, 


1 


0, 


.81 


s 


GMHi Uyiy48+UDz5ooz 


09; 


;i9; 


;48, 


.6 


62; 


;58; 


;32, 


.8 





.90 


1643. 


.9 


1062 


.9 


788.0 






241, 


,0 


0, 


.89 


D 


GMRi 09i9o7+0D4323i 


09; 


;19; 


;57, 


.4 


64; 


;32; 


;31, 


.5 


0, 


.83 


124. 


.5 


75, 


.9 


38.0 






11. 


,6 


1, 


.11 




b 


(jrMiLi 09i9o7+0D438U0 


09; 


. j.y . 


.01. 


.9 


o4; 


.00. 


.uu. 


.2 




u. 


Q1 


25. 


.8 


i7. 


.6 








Q 

y. 


2 


n 

u. 




Oplx 


GMRT092002+0631414 


09; 


;20; 


;02. 


.3 


63; 


;14; 


;14, 


.2 


0, 


.68 


202. 


.1 


131, 


.5 


83.0 


I 


I 


24. 


.6 


0, 


.97 


D 


GMRT092002+0634606 


09; 


;20; 


;02. 


.6 


63; 


;46; 


;06. 


.7 


0, 


.38 


22. 


.1 


19, 


.3 


- 


8.5 


- 


5. 


.2 


0, 


.69 


S 


GMRi 092004+0d33o2o 


09; 


;20; 


;04, 


.4 


63; 


;36; 


;26. 


.5 





.43 


22. 


.5 


8, 


.6 




2.9 








1, 


.49 


b 


GMRi U92UU9+UD4155U 


09; 


;20; 


;09, 


.6 


64; 


;i5; 


;50, 


■ i 


0, 


.60 


256. 


5 


145 


.9 


94.0 






14. 


,4 


1, 


.30 


s 


GMRi 092UiD+0D32357 


09; 


;20; 


;i6. 


.i 


63; 


;23; 


;57 


.i 


0, 


.57 


19. 


.0 


14, 


.0 








3, 


.3 


0, 


.79 


b 


GMRT092020+0644259 


09; 


;20; 


;20. 


.5 


64; 


;42; 


;59. 


.5 


1, 


.00 


31. 


.5 


21, 


.4 


_ 


_ 


_ 


3, 


.9 


0, 


.95 


S 


GMRT092022+0630258 


09; 


;20; 


;22, 


.9 


63; 


;02; 


;58, 


.0 


0, 


.86 


13. 


.0 


11, 


.0 








3, 


.6 


0, 


.59 


s 


GMRT092022+0635143 


09; 


;20; 


;22, 


.5 


63; 


;51; 


;43, 


.6 


0, 


.42 


93. 


.9 


66, 


.7 


36.0 


31.1 




15, 


.7 


0, 


.82 


s 


GMRT092025+0624607 


09; 


;20; 


;25, 


.7 


62; 


;46; 


;07, 


.3 


1, 


.12 


36. 


9 


21, 


.3 


16.0 






5, 


.4 





.87 


s 


GMRT092030+0635437 


09; 


;20; 


;30, 


,4 


63; 


;54; 


;37 


,3 


0, 


.44 


5, 


.9 


3, 


.1 




1.4 








1 


.05 


s 


GMRT092033+063392i 


09; 


;20; 


;34, 


,0 


63; 


;39; 


;21, 


,8 


0, 


.46 


10. 


,5 


8, 


.2 




3.4 




2, 


.6 


0, 


.69 


s 


GMRT092033+0650452 


09; 


;20; 


;33, 


,4 


65; 


;04; 


;52, 


,6 


i. 


.35 


27. 


,9 


20, 


.3 








6, 


.1 


0, 


.69 


s 


GMRT092034+0643829 


09; 


;20; 


;35, 


,0 


64; 


;38; 


;29, 


,9 


0, 


.94 


61. 


,4 


41, 


.1 


19.0 






9, 


.8 


0, 


.87 


s 


GMRT092036+0630453 


09; 


;20; 


;36, 


.0 


63; 


;04; 


;53, 


.7 





.85 


15. 


,7 


10, 


.4 








4, 


.5 





.55 


s 


GMRT092040+0623255 


09; 


;20; 


;40, 


.3 


62; 


;32; 


;55, 


.8 


1, 


.34 


13. 


.8 


12, 


.0 








6, 


.0 





.38 


s 


GMRT092045+0630309 


09; 


;20; 


;45. 


.9 


63; 


;03; 


;09. 


.3 


0, 


.88 


23. 


.2 


18, 


.9 


14.0 






6, 


.0 


0, 


.62 


s 


GMRT092056+0640008 


09; 


;20; 


;57, 


.0 


64; 


;00; 


;08, 


.2 


0, 


.52 


13. 


.8 


11, 


.2 




4.0 











.91 


s 


GMRT092057+0632047 


09; 


;20; 


;57, 


.1 


63; 


;20; 


;47, 


.3 


0, 


.67 


8. 


.1 


12, 


.9 








6, 


.7 


0, 


.16 


s 
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Table 2 - continued 



Source name RA DEC Dis S153 S244 S330 Seio S126O S1400 ce Class 

hh:mm:ss.s dd:mm:ss.s dcg. mjy mjy mjy mjy mjy mjy 



(1) 




(2) 






(3) 




(4) 


(5) 




(6) 




(7) 




(8) 


(9) 


(10) 


(11) 


(12) 


GMHi 092100+0623042 


09: 


;21: 


;06, 


.8 


62: 


;30: 


;42, 


.9 


1, 


.39 


55 


.4 


28. 


.5 


25, 


,0 






11. 


,1 





.72 


S 


/"I H TTTTTinOI 1 1 1 r\£J A "t A A rz 

(jrMHiU9zlll+UD4144o 


09: 


:21: 


:11 


.3 


64: 


:14: 


;45 


.6 


0, 


,67 


69 


.8 


41. 


,5 










12. 


4 





.77 


c 

b 


GMRT0921 18+0645237 


09: 


:21: 


:18, 


■ 3 


64: 


:52: 


:37, 


.2 


1, 


,19 


958 


.3 


599. 


3 


452, 


,0 








134. 


,9 


0, 


.90 


s 


GMRT092123+0643404 


09: 


;21: 


;23, 


.6 


64: 


;34: 


;04, 


.4 


0, 


,93 


100, 


.5 


79. 


,4 


31, 


,0 


- 


- 


52. 


,1 


0, 


.32 


Cplx 


vjrMHi uyzioiH-ubooyoy 


09: 


;21: 


;31, 


.9 


63: 


;39: 


;39, 


.6 


0, 


.57 


11/) 

114 


.2 


60. 


,5 


An 
40. 


,0 






4. 


,0 


1, 


.50 


1~v 

u 


OMKiU9zioo+UozoU54 


09 


:21: 


:38, 


■ 4 


62 


:30: 


:54, 


.9 


1, 


,41 


151 


.3 


76. 


1 


77. 









32. 


,2 


0, 


.69 


s 


CjMHi Uyzl4o+UD41ozU 


09: 


■21 


,^0 


.6 


64: 


■1 ^ 


■90 
■ ZU 


.8 


n 
u. 


79 
. / z 


320 


.9 


184. 





141. 


,0 






uu. 


ft 
,u 


n 
u 


77 


Cplx 


GMRT092145+0623528 


09: 


;21: 


;45, 


.1 


62: 


;35: 


;28, 


.8 


1, 


.34 


163 


.6 


83. 


,3 


83. 


,0 


I 


I 


22. 


,2 





.88 


S 


GMRT092149+0640311 


09: 


;21: 


;49, 


.5 


64: 


;03: 


ill. 


.3 


0, 


.63 


36 


.5 


25. 


,1 






- 


- 


6. 


,3 


0, 


.79 


D 


GMHi 092150+0634702 


09: 


;21: 


:50, 


.9 


63: 


;47: 


;02, 


.0 


0, 


.58 


56 


.9 


47. 


2 


27. 


,0 






11. 


,0 





.77 


S 


LriVlKl UyZzUy+UDOlUoU 


09 


:22: 


:09, 


■ 7 


65 


:10: 


:30, 


■ 5 


1, 


.50 


474 


.2 


193. 





168. 









32. 


,4 


1, 


.24 


b 


LjiVlKl Uyzziy+UDoobOO 


09 


■ 22 


:19 


■ 5 


63 


:36 


:55 


.4 


Q 


.66 


3351 


,8 


2174. 


2 


1486. 









310. 


7 


\ 


.05 


b 


GMRT092219+0650556 


09: 


:22: 


:20, 


■ 


65: 


:05: 


:56, 


.4 


1, 


.44 


232 


,8 


98. 


,7 


93. 


,0 








17. 


,9 


1, 


.15 


D 


GMRT092228+0623756 


09: 


:22: 


:28, 


■ 3 


62: 


:37: 


:56, 


.4 


1, 


.35 


12 


.1 


7, 


,7 






- 


- 


2. 


1 


0, 


.78 


S 


CjMHI 0y2zo4+0D252o7 


09: 


;22: 


;34, 


.1 


62 


;52: 


;37, 


.0 


1, 


.14 


58 


.4 


35. 


6 


17. 


,0 






11. 


,9 


0, 


.75 


b 


vjrMHi 0922o4+0d405oo 


09: 


;22: 


;34, 


.7 


64: 


;05: 


;56, 


.9 


0, 


.72 


201 


.0 


119. 


,8 


80. 


,0 






37. 


,7 


0, 


.78 


T 


(jrMHl 0922o5+0d2o51o 


09: 


;22: 


.35 


.3 


62: 


:35: 


;18, 


.9 


\ 


.39 


15 


.2 


7. 


,4 










2, 


,0 





.89 


b 


GMRT092251+0630618 


09: 


:22: 


:51, 


■ 7 


63: 


:06: 


:18, 


.9 





.99 


59 


.5 


39. 


1 


22. 


,0 








8. 


1 


0, 


.93 


s 


GMRT092255+0645259 


09: 


:22: 


;55, 


.1 


64: 


;52: 


;59, 


.7 


1, 


.28 


112, 


.6 


54. 


,5 


39. 


,0 


- 


- 


12. 


,0 


1, 


.03 


s 


VjrJVlrti UyzoUz+Ubozyzo 


09: 


;23: 


;02, 


.9 


63: 


;29: 


;25, 


.0 





.78 


38 


.5 


29. 


,1 


39. 


,0 






23. 


,4 





.20 


b 


A 'TTST'nnoQnv i n/^ u oo c; q 
OiVlKl UyzoU +Uoo2oOo 


09 


:23: 


:07, 


■ 4 


63 


:28: 


:53, 


.0 


0, 


.79 


16 


.6 


1 ^7 
1 / . 


7 










23. 


,4 


-0, 


.16 


b 


A if nT^nnoonn 1 ni:;or>o 

GMHi 0y2o0y+0D2o24o 


09: 


■23 


:09 


.2 


62 


■ 32 


:46 


.9 


\ 


.46 


9, 


.1 


6. 


,6 










3. 


,6 





.41 


b 


GMRT092311+0632429 


09: 


;23: 


ill. 


.7 


63: 


;24: 


;29, 


.2 


0, 


.83 


31 


.9 


18. 


,8 












5. 


,4 


0, 


.79 


S 


GMRT092312+0633140 


09: 


;23: 


;12, 


.1 


63: 


;31: 


;40, 


.5 





.78 


158, 


.7 


94. 


,3 


72. 


,0 


- 


- 


17. 


,5 


1, 


.00 


D 


GMRi 092318+0643531 


09: 


:23: 


:18, 


.0 


64: 


:35: 


;31, 


.3 


1, 


.08 


30 


.2 


11. 


7 










5. 


,6 





.72 


D 


(jMKl U92323+U03U847 


09 


:23: 


:23, 


■ 9 


63 


:08: 


:47, 


.0 


1, 


.00 


91 


.2 


56. 


4 


39. 


,0 






14. 


,3 


0, 


.85 



b 


TV T "r-\ rT~i nnr\oO/i 1 ni^on/^jo 

GMHl ()92324+Ud3Ud43 


09 


■ zo 


■24 


■ 9 


63 


■ UU 




.5 




.uo 


133 


.8 


74. 


1 


51, 









14 


2 


\ 


.uo 


D 


GMRT092332+0632817 


09: 


:23: 


:32 


■ 8 


63: 


:28: 


:17 


.2 


0, 


.84 


760 


.3 


461. 


,8 


319, 


,0 






81. 


,0 


1, 


.03 


T 


GMRT092332+0633611 


09: 


:23: 


:32, 


■ 4 


63: 


:36: 


:11 


.9 





.80 


89, 


.0 


48. 


,6 


38, 


,0 


- 


- 


4, 


,6 


1, 


.31 


Cplx 


GMHi092o44+0D41122 


09: 


;23: 


;44, 


.1 


64: 


;11: 


;22, 


.3 


0, 


.87 


8, 


.5 


5. 


,0 










1. 


,2 





.86 


b 


(jMRl 092355+062533O 


09: 


;23: 


;55, 


.2 


62: 


;53: 


;36, 


.4 


1, 


.23 


1130 


.4 


785. 


,9 


763. 


,0 






299, 


,6 





.58 


b 


tjrMHi 092401+0645000 


09: 


•24' 


■ U -L. 


.3 


a A. 
64: 


.ou. 


.00, 


.5 




.oz 


275 


.7 


1 /) 1 

141. 


,8 


119. 


,0 






/ . 


Q 
,0 


n 

u. 


.y J. 


JJ 


GMRT092401+0645641 


09: 


;24: 


;01, 


.7 


64: 


;56: 


;41, 


.4 


1, 


.40 


16 


.2 


11. 


,4 






I 


I 


3, 


,2 


0, 


.73 


S 


GMRT092403+0623912 


09: 


;24: 


;03, 


.4 


62: 


;39: 


;12, 


.6 


1, 


.42 


59 


.1 


33. 


,9 


19. 


,0 


- 


- 


10. 


,2 


0, 


.82 


D 


CjMRl 092408+0641424 


09: 


;24: 


;08, 


.9 


64: 


;14 


;24, 


.8 





.94 


15 


.8 


21. 


,8 


16. 


,0 






15. 


,2 





.06 


b 


CjiVlRl 092412+0632324 


09 


:24: 


:12, 


■ 4 


63 


:23: 


:24, 


.2 


0, 


.94 


25 


.8 


9. 


,7 










2. 


,8 


0, 


.98 


b 


(jMRl 092412+0643911 


09: 


;24: 


;12, 


.8 


64: 


;39: 


;11 


.4 


1 


.19 


9, 


.2 


8. 


,4 










2. 


,9 


0, 


.54 


b 


GMRT092412+0645922 


09: 


;24: 


;12, 


.3 


64: 


;59: 


;22, 


.7 


1, 


.44 


12 


.8 


6. 


,3 






— 


_ 


3. 


,1 





.60 


S 


GMRT092428+0632912 


09: 


;24: 


;28, 


.6 


63: 


;29: 


;12, 


.7 





.93 


11 


.1 


7. 


,7 










4. 


,3 


0, 


.41 


s 


GMRT092428+0635917 


09: 


;24: 


;28, 


.6 


63: 


;59: 


;18, 


.0 





.89 


48, 


.0 


16. 


,6 










3. 


,2 


1, 


.21 


D 


GMRT092434+0635751 


09: 


;24: 


:34 


.8 


63: 


;57 


:51, 


.0 





.89 


16 


.1 


11. 


,4 










1. 


,5 


1, 


.08 


S 


GMRT092441+0634926 


09: 


:24: 


:41, 


■8 


63: 


:49: 


:26, 


.6 





.89 


21 


.7 


12. 


,8 










4, 


,6 


0, 


.69 


s 


GMRT092459+0643337 


09: 


:24: 


:59, 


■ 4 


64: 


:33: 


:37, 


.5 


1, 


.19 


46 


.1 


22. 


,3 


18, 


,0 






8, 


,5 


0, 


.76 


s 


GMRT092501+0635941 


09: 


:25: 


:01, 


■ 8 


63: 


:59: 


:41, 


.6 


0, 


.95 


21 


.8 


13. 


,7 










3, 


,9 


0, 


.77 


s 


GMRT092526+0632708 


09: 


:25: 


:26, 


■ 4 


63: 


:27: 


:08, 


■6 


1, 


.04 


122 


.9 


74. 


,9 


47, 


,0 






21, 


,3 


0, 


.82 


s 


GMRT092530+0640832 


09: 


:25: 


:30 


.2 


64: 


:08: 


:33 


.0 


1, 


.04 


9, 


.7 


14. 


,5 










4, 


,6 


0, 


.41 


s 


GMRT092540+0644841 


09: 


;25: 


:40, 


.3 


64: 


;48: 


;41, 


.0 


1, 


.41 


41, 


.4 


16. 


,0 










5, 


,0 


0, 


.93 


s 


GMRT092549+0631414 


09: 


;25: 


;49, 


.5 


63: 


;14 


;14 


.4 


1, 


.17 


106 


.5 


63. 


,8 


56, 


,0 






15, 


,2 


0, 


.87 


D 


GMRT092551+0645158 


09: 


;25: 


;51, 


.6 


64: 


;51: 


;58, 


.7 


1, 


.46 


53 


.8 


26. 


,5 


33, 


,0 






5, 


,5 


0, 


.98 


s 


GMRT092608+0632559 


09: 


;26: 


;08, 


.7 


63: 


;25: 


;59, 


.6 


1, 


.12 


122 


.2 


75. 


,1 


37, 


,0 






15, 


,9 


0, 


.97 


s 
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Table 2 - continued 



Source name RA DEC Dis S153 S244 S330 Seio S126O S1400 ce Class 

hh:mm:ss.s dd:mm:ss.s dcg. mjy mjy mjy nijy mjy mJy 



(1) 




(2) 






(3) 




(4) 


(5) 




(6) 




(7) 




(8) 


(9) 


(10) 


(11) 


(12) 


GMHi 092635+0633938 


09 


26 


35 


4 


63 


39 


38 


8 


1 


12 


34 


1 


19 


2 










4 








96 


S 


CjJVlHi (jy^ooy+UDozozo 


09 


26 


39 


2 


63 


25 


23 





1 


18 


28 


3 


15 


8 










4 


3 


Q 


84 





GMRT092643+0635212 


09 


26 


43 


3 


63 


52 


12 


7 


1 


12 


64 





40 


1 


25 











12 


3 





76 


s 


GMRT092647+0631454 


09 


26 


47 


7 


63 


14 


54 


5 


1 


27 


46 


2 


22 


5 






- 


- 


6 


8 





85 


s 


(jMrti 09z60z+064iy3o 


09 


26 


52 


4 


64 


19 


38 





1 


24 


4665 





3030 


9 


2606 









1093 


4 





74 


G 




GMRT092655+0633256 


09 


26 


55 


3 


63 


32 


56 


6 


1 


17 


211 


7 


122 


7 


97 









33 


6 





84 


T 


GMRT092701+0643748 


09 


27 


01 





64 


37 


48 


8 


1 


40 


402 


6 


161 


6 


148 









34 


1 


1 


14 


D 


GMRT092718+0635018 


09 


27 


18 


3 


63 


50 


18 


8 


1 


18 


32 


2 


15 


5 










2 


7 


1 


11 


D 


GMRT092756+0634755 


09 


27 


56 


8 


63 


47 


55 


9 


1 


25 


87 





66 


3 


46 









30 


5 





49 


S 


GMRT092809+0635356 


09 


28 


09 


7 


63 


53 


56 


5 


1 


28 


371 


8 


179 


3 


127 









38 


5 


1 


07 


D 


GMRT092819+0632001 


09 


28 


19 


7 


63 


20 


01 


3 


1 


39 


40 


6 


19 


2 


20 









8 


8 





66 


D 


GMRT092830+0634748 


09 


28 


30 


7 


63 


47 


48 


8 


1 


32 


96 


8 


33 


1 


23 













1 


95 


E 


GMRT092830+0641530 


09 


28 


30 


7 


64 


15 


30 


2 


1 


38 


37 


4 


21 


9 










9 


7 





59 


D 


GMRT092857+0635912 


09 


28 


57 





63 


59 


12 


9 


1 


37 


190 


3 


80 


5 


60 









21 


1 


1 


02 


D 


GMRT092858+0634653 


09 


28 


58 


4 


63 


46 


53 


5 


1 


37 


59 


6 


27 


5 


28 









8 


5 





86 


S 


GMRT092915+0633058 


09 


29 


15 


2 


63 


30 


59 





1 


43 


95 


8 


42 


3 


28 









11 


6 





98 


S 


GMRT092930+0635029 


09 


29 


30 


9 


63 


50 


29 


3 


1 


43 


95 


7 


43 


6 


34 









11 


2 





98 


s 



